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REMARKS 

This paper responds to the Office Action mailed on June 9. 2004. 

Claims 7, 20, and 28 are amended, as a result, claims 3, 5. 7-42, and 65 remain pendmg 
in this appUcat,on. Applicant requests entry of these ^endments because they place «,e case m 
condition for allowance, or alternatively reduce the number of issues upon appeal. No new 
matter has been added. specificaUy the removal of the exposed porHons of the seed lay- by 
„.ygenp,as«amaybefoundinthespecificaHonatleas,atpage51inen.andatpagel2,hne 

20, as well as in original claim 30. 

^pp,J^.„,ta.ainsits right to swear behind any referees which are crted m a rgectton 

under 35 U.S.C. S§102(a), 102(e), 103/102(a), and 103/102(e). Statements distinguishntg me 
claimed subject matter over the cited documents are not to be interpreted as admtssrons that the 
documents are prior art. 

( trn^ Reiectio " ^fthe Claims , , ui» 

C„tas3 5 7-42,and 65 were rejected under 35 USC § 103(a) as bemg unpatentable 

over Tan e. al. (U.S. Patent No. 6,372.622) in view of Matsuda et al. (U.S. Patent No. 
6 403 481). Applicant respectMly traverses this rejection. The Examiner has the burden of 
eltabUshing aprima facie case of obviousness under 35 USC § 103(a). and the test is whether 
one of ordinary sltiU in the art. with the suggested references in f^nt of him. would be motivated 
to make the proposed combmation. Applicant respectfully submits that the Office Action, m 
paragraph 3, e^neously states that the cited reference of Tan discloses .epo.Uins a see, layer 
incmin, a tkinfiln. ofPalUu. (P* or Copper (Cu) on a semiconductor .uts,ra.e ,0 (see 
eol 5 lines 30-53), and thus Ute feature of the independent claims oteither athin <15 nm seed 
layer' „, a discontinuous island structure is obvious over the cited references. Apphcan. 
respectfully submits that one of ordinary skill in the art would understand that tite bamer layer 
,4 described inTan asbeing of titanium-tungsten or of titanium-timgsten nitride, ts not a thm 
se^ layer or a discontinuous seed layer. Apphcant respectfully submits that one of ordmary 
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Skill in 4e M would u„derst=u,d to, 4e layer 14 in Tan is a continuous tek layer which 
prevents contact and me«.lUc inter-diffusion of the copper 30 and the aluminum bondmg pa^s 
n and would not be motivated to t.e such an inappropriate continuous thick structure as the 
claimed thin electroless plating seed layer. Thus the Office Action fails to show motivation to 

combine the cited documents. 

The Office Action uses the Matsuda reference to show that electroless platmg, the 
thickness and the discontinuity ofthe seed layer are known in the art. Applicant respectMly 
submiuthatoneofordinaryskillintheartwouldundorstandthattheplatingfilmSSts 

continuous as shown in the figures and as stated in Matsuda's specification at leas, at colutnn 5. 
Une 46 wherein it states that the TaN film 12 is unifonnly forced on ,ke silicon subs,ra,e M as a 
comi^uousfilm. and a. column 6, line 64, wherein it states tot the TiN film 55 is formed wrti, 
CVD which allocs forcing a continuous film e^n if the sul>straie surfac. Has a slep. Apphcant 
^ctft.lly submits that one of ordinary skill in the art would understand tot the descnbed 
structure is a continuous metal fihn harrier layer with islands of a different metal formed on the 
surface of the first metal to act as nucleation sites, and tot Ute describe structure is not a thm or 
discontinuous seed layer, such as recited in the present invention. 

Applicant respecMly submits tot one of ordinary skill in the art would understand 
either cited refer»ce as describing a continuous metal barrier layer, and not a U>m or 
discontinuous seed layer as recited in the independent claims. Since botit documents descn e a 
plating layer on continuous metal barrier layer. Applicant submits that neither document could 
describe or suggest a thin/discontinuous seed layer on a semiconductor substtate. 

Applicant fiarther submits that neiflrer of tite cited documents describes or suggests to 
feature of electroless plating to a top surface of a photo resist layer, as is found in tite present 
dependent and several of the independent claims. AppUcant respec.fi.lly submits that to c.ted 
reference of Tan does not describe or suggest tot to eleeti. plated copper layer 30 should be 
plated to to top of to photo tesist layer 20, ^d further submits tot to cited Tan reference 
teaches away from to claimed arrangement by describing to solder plated bumps 60 as us.ng 
to first photo resist 20 as part of to plating mask. The cited reference of Matsuda does not use 
any sort of photo resist as to plating mask, but rather uses to dielectric 51 as to plating mask. 
Wore, Applicant respectftUy submits tot to Office Action fails to provide to required 
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.hewing of n,otivaUon to combine .he cited documents, and even if the combination we. made 
it still results in a different structure Irom the claimed structure. 

Specifically, Applicant respcctMly submits that independent claim 7 is patentable over 
any combination of the cited documents of and Matsuda because the suggested eombtnatton 
of documents neither describes nor suggests at least the claimed feature of a thin seed layer of Pd 
or Cu or of removing the photo resist and seed layer using oxygen plasma. The cited references 
are seen as teaching tUclt/continuous barrier layers of various nitride materials and the Examtner 
admits that the. is no discussion of oxygen plasma. Applicant submits that there is nothmg to 
suggest the removal of the seed layer using oxygen plasma. Claims 3. 5 and 65 depend ftom 
clahn 7 and are thus seen as being in patentable condition at least as reciting addrUonal 
limitations over a patentable base claim. Applicant respectfully requests that this rejecfon be 
withdrawn. 

Apphcant respectfltlly submits that independent claim 8 is patentable over any 
combination of the cited documents, Tan and Matsuda, because the suggested combmanon of 
documents neither describes nor suggests at least the claimed feamrc of a thin fihn havmg a 
discontinuous island structure on a semiconductor substmte. As discussed in depth above the 
cited documents have a continuous meul film and not a discontinuous film on a semtconductor 
subs«ate. Claims 9-12dependfromclaim8andarethusinpaten,ableconditionatleastas 
reciting addifional limitations over a patentable base claun. Applicant respeCMy request that 

this rejection be withdrawn. 

Applicant respectfully submits that independent claim 13 is patentable over any 
combination of the cited documents because the suggested combination of documents whether 
taken alone or in any combination, neither describes nor suggests at least the claimed feature of 
filling the fust number of via holes to a top surface of the first patterned photoresrst. As 
discussed above the Tan reference teaches away from plating to the top of the photoresist lay^, 
and the Matsuda reference does not use photoresist as the plating mask. Claims 14-19 depend 
fiom claim 13 »d are thus in patentable condition a. lea« as reciting additional limitahons over 
a patentable base claim. Applicant respectfully request that this rejection be withdrawn. 

Applicant respectfUly submits that independent claim 20 is patentable over any 
combination of the cited documents because the suggested combinafion of documents, whether 
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alone or in any combination, neite describes nor suggests a. le.. «.e claimed feamre of 
fonningcoppervias.oa.opsnrfaceofmefirs.pho.oresis.layer. As discussed above ^flr 
reference ,„ tt,e rejection of claim .3, the T» document teaches away fi.m plating to the top of 
the first photoresist, and Matsuda does not teach photoresist as the plating mask. Clatms 21-27 
depend from claim 20 and are thus beheved to be in patentable condition at least as recttmg 
additional patentable limitations over an allowable base claim. Applicant respect&Uy request 

that this rejection be withdrawn. 

AppUcant respectfully submits that independent claim 28. and dependent clarms 29-33, 
are patentable over any combination of the cited references for many of the same reasona ^ven 
above with reference to claim 20. The suggested combination of references fails to descnbe or 
suggest plating to tite top of the photoresist, and Applicant submits that Ure suggested 
combination of references teaches away from the claimed arrangement. Applicant respectfblly 
request that this rejection be wiflidrawn. 

Applicant respectfully submits that independent clam. 34 is patentable over any 
combination of tite cited references because Utey do not describe or suggest at least the 
combination of featitres of a tttin seed layer of Pd or Cu, depositing a second seed layer and 
using a patterned photoresist mask to plate a second number of conductor lines. Apphcan notes 
that tire Ex^riner states in paragraph 4 of the outstanding Office Action that the combmed 
teaching of Tan and Matsuda tite steps of a second pattemed photoresist level defining conduc or 
lines Therefore, Applicant respec.fi.lly submits that it is not possible for independent clatm 34, 
and consequently dependent clahns 35-42 which depend therefrom, to be obvious over Tan m 
view of Matsuda. Applicant respectS.lly request that Utis rejection be withdrawn. 

In view of the above discussion. Applicant respectfitUy submits tttat clams 3,5, 7-42, 
and 65 are patentable over Tan in view of Matsuda, and requests *at this rejection be withdrawn. 

Claims 1 3-42 were rejected under 35 USC § 103(a) as being unpatentable over Tan et al. 
in view of Matsudaet al. and Simpson (U.S. PatentNo. 6,197,688). AppUcant respectfttUy 
traverses this rejection. The Office Action uses the Simpson reference to supply tite mtssmg 
features of tite suggested Tan and Matsuda refe^nces of forming conductive vias and them 
fotming conductive lines. Applicant submits that tite cited reference of Simpson does not 
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remedy fte above noted failing of fte combination of Tan and Matsuda, and i. seen as describing 
a method which does not use photoresist as the plating mask, nor does Simpson plate to the top 
of the non-existent photoresist layer, or even to the top of the trench as may be seen by the use of 
chemical mechanical polishing (CMP) of the plated metal 34 in figure 3, to fotm the metal 
conductors 38 in figure 4. There is ftrther discussion ofCMP at column 4 hne 13. 

Since the suggested combination of references fails at all points to plate to the top of the 
masking element, whether oxide or photoresist, and ftrther fails at all points to describe or 
suggest the use of a thin or discontinuous seed layer for electroless plating to the top of the 
photoresist layer, then Applicant submits that the Examiner has failed in the obliganon to 
provide any reason why one of ordinary skill in the art would be motivated to make the 
suggested combination of references. Applicant further submits that since none of the 
references, whether taken alone or in any combination, suggests the above noted combination of 
feamres. flren even if the combination of references were to be allowable the result would still 
not have all of the feati.res of the claimed invention. Applicant rcspectfiiUy requests that this 

rejection be withdrawn. 

Applicant further incorporates all prior responses to preserve all issues for appeal. 
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rONCLUSION 

Applicant respectfully submits that the claims are in condition for allowance and 
notification to that effect is earnestly requested. The Examiner is invited to telephone 
Applicant's attorney (612) 349-9587 to facilitate prosecution of this application. 

If necessary, please charge any additional fees or credit overpayment to Deposit Account 

No. 19-0743. 
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